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Message: 

Please find attached aii updated claim listing and remarks per our conversation of earlier todny. I took out the 
extra "eaid" in claim 1, but since it was part of added text, it does not appear in strikeout language. 1 also 
changed the status of claims 3, 10 and 1 1 to cancelled instead of withdrawn and removed the extra instances of 
claims 10 and 1 1. The commas after the word "and" are removed by strikeout as well. 



Cochran Freutsid & Young ixc 

All Intellectual Property Law Firm 



This tnmsmission contains intbrmation that is conlideiitial ancVor l-^Bally privileged, U is Intended for only by the pfirsort to wliom it is directed. If 
yoii havL' n*eived this l^jcsimilii in error, please notify ua by telephone iminedlatoly so thfit we can arrange tor ll«i return of the ongmal dociiment.'S to us. 

Ifyrtu did NOT receive all ol' thii pages, please ciall us in the U.S.A. at (970) 492-1 100 or fax us at (970) 492-1 101 . 

Dotiimtnt,^ 
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TN THF IJNITKn STATES PATENT AND TRADEMARK OFFICE 



Inventors: Yanling Qi ct al. 
Application No.: 10/682,149 
Filed: October 8, 2003 



Examiner: Abdou K Seye 
Group Art Unit: 2194 
Docket: LSL79US01 (03-1026) 



Title: SYSTEM AND METHODOLOGY OF CREATING VIRTUAL DATA PATHS USING 
A MULTIPLE-PATH DRIVER 



Commissioner for Patents 

US Patent and Trademark Office 

P.O. Box 1450 

Alexandria, VA 22313-1450 



In response to phone calls dated April 21 and 22, 2008, please amend the above- 
identified application via Examinei''s Amendment as follows: 

AMENDMENTS TO THE CLAIMS are reflected in the listing of claims, which begins 
on page 2 of this paper. 

REMARKS begin on page 7 of this paper. 



PROPOSED EXAMINER'S AMENDMEN TS fupdatcd 04/23/20081 



Dear Sir: 
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Attorney Docket No.: LSI.79US01 

This listing of the claims replaces all prior versions, and listings of claims in the application: 

LISTING OF THE CLAIMS 

1 . (cun-ently amertded) A method of tjansmitting computer data between a host computer and at 
least one computer data storage device where there are multiple physical communications paths 
between said host computer and said at least one coinputer data storage device comprising: 

inserting a multiple-path driver between driver-stack levels of an operating system 

operating on said host computer without affecting said operating system operation, said 
multiple-path driver flirther being provided without moditying said operating system 
source code; 

inserting apart of said multiple-path driv ftv between middle-level device drivers 
of said operating systam of said host comput e r and host bus adapter drivers of said 
operating system o f said boat computer: 

insftrtin p an additional part nf said rmiltiple-path driver into said upper-level 
device drivers of s aid o perating system of sai d host computer to interface with said 
middle-level device drivers of said operating system of said host computer; 

selectively intercepting device commands from upper-level drivers of said 
operating system of said host computer; 

replacing commands of the upper-level drivers and references to the upper-level 
Innction pointers within the operating system with commands and rel^ences to the 
multiple-path driver; 

creating a virtual data path between said multiple-path driver and said computer 
data storage devices; 

selectively directing device commands from said multiple-path driver to a virtual 
host bus adapter driver witliin said multiplc-patli driver along said virtual path; 

transmitting computer data along more tlian one physical path of said multiple 
physical communications patlis between said multiple-path driver and said computer data 
storage devices; andfj] 
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selecti vely presenting said computer data storage devices to said upper-level 
drivers o f said operating system of said host computer as a single virtual computer data 
storage device. 



2. (original) A method of claim 1 ftiither comprising the step of: 

utilizing at least one array of computer hard disks as said computer data storage 

devices. 



3-6. (canceled) 

7, (currently amended) A system tliat transmits computer data along more than one physical 
data path between a host computer and at least one computer data storage device comprising; 

a computer operating system that contains a driver stack that transmits commands 

from said host computer through said operating system to said computer data storage 

devices; 

at least one host bus adapter that connects said computer operating system to said 
computer data storage devices; 

at least one host bus adapter driver that directs said host bus adapters; 

a multiple-path driver that transmits data along multiple physical paths between 
said host computer and said computer data storage devices by intercepting device 
conmiands from said computer operating system, replacing commands of said computer 
operating system with commands of said multiple-path driver and sending said 
commands of said multiple-path driver to a virtual host bus adapter driver such that said 
computer data storage devices are selectively presented to said computer operating 
system of said host computer as a single virtual computer storage device, said multiple- 
path driver functioning without affecting said computer operating system operation, aed 
said nuihiple-patl-i driver being provided without modifying said computer operating 
system source code, a pnrtion of said multiple-path driver being inserted b etween middle- 
levp.1 dcivice drivers of said computer oneratina system of s aid cnm piiter and said host bus 
adapter drivers of laid computer operating svstem of said h ost comnuter. an additional 
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poTlioti nf said multiple- i ^ath driver being inserted into said umier-level device drivers of 
said comnuter operatina syRtem of said host computer to interface with sai d middle-level 
device drivers of said computer operating system of said host comput_cr; 

selectively presenting said computer data storage devices to said upper-level 
drivers of said operating system of said host computer as a single virtual computer data 
storage device 

at least one controller that directs said computer data storage devices to acquire or 
transmit data; 

at least one cable that connects said host bus adapters to said controllers of said 
compLitcr data storage devices; and[-] 

a set of buses that connect stiid controllers to said computer data storage devices 
and allow said computer data storage devices to acquire or transmit data. 

8. (original) The system of claim 7 wherein said computer data storage devices are comprised 
of arrays of computer hard disks. 

9. -11 ■ (canceled) 

12. (original) The system of claim 7 wherein said set ofcables that comiect said host bus 
adapters to said controllers of said computer data storage devices is electrical. 

13. (original) The system of claim 7 wherein said set of cables that connect said host bus 
adapters to said controllers of said computer data storage devices is fiber- channel. 

14. (currently amended) A system that transmits computer data along more than one physical 
data path between a host computer and computer data storage devices comprising: 

a computer operating system that contains a driver stack having three levels of 
drivers within its driver stack, generally comprising upper-level drivers, middle-level 
drivers, and host bus adapter drivers that transmits commands from said host computer 
through said operating system to said computer data storage devices; 
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a set of host bus adapters that connects said computer operating system to said 
computer data storage devices comprised of arrays of computer hard disks; 

a set ofhost bus adapter drivers that directs said host bus adapters; 

a multiple-path driver that utilizes multiple paths for data flow between said host 
computer and said computer data storage devices by interceptinfi device commands fi-om 
said computer opei-ating system, replacing commands of said computer operating system 
with commands of said multiple-path driver and sending said coiTimands of said multiple- 
path driver to a viilual host bus adapter such that said computer data storage devices are 
selectively presented to said computer operating system of said host computer as a single 
virtual computer storage device, said multiple-path driver fimctioning without affecting 
said computer opei'ating system operation and said multiple-path driver being provided 
without modifying said computer operating systeni source code; 

a poriiion of said multiple-path driver that is inserted between said middle-level 
device drivers of said computer operating system of said computer and said host bus 
adapter drivei-s of said computer operating system of said host computer; 

an additional portion of said multiple-path driver that is inserted into said upper- 
level device drivers of said computer operating system of said computer to interlace with 
said middle-level device drivers of said computer operating system of said host computer; 

a set of controllers that direct said computer data storage devices to acquire or 
transmit data; 

a set of cables that connect said host bus adapters to said controllers of said 
computer data storage devices; and[T] 

a set of buses that connect said controllers to said computer data storage devices 
and allow said computer data storage devices to acquire or transmit data. 

1 5. (original) The system of claim 14 wherein said set of cables that connect said host bus 
adapters to said controllers of said computer data storage devices is electrical. 

16. (original) The system of claim 14 wherein said set of cables that connect said host bus 
adapters to said controllers of said computer data storage devices is fiber-chaiuiel. 
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17. (currently amended) A system that transmits computer data along more th^m one pliysical 
data path between a liost computer and computer data storage devices comprising: 

a means for transmitting aimmands from said host computer through a computer 
operating system to said computer data storage devices using multiple paths; 

a means for connecting said computer operating system through host bus adapters 
to said computer data storage devices comprised of arrays of computer hard disks; 
a means for directing said host bus adapters with host bus adapter drivere; 
a means for utilizing multiple paths for data flow between said host computer and 
said computer data starage devices by intercepting device commands from said computer 
operating system, replacing commands of said computer operating system with 
commands of a muhiple-path driver and sending said commands of said multiple-path 
driver to a virtual host bus adapter driver such that said computer data storage devices are 
selectively presented to said computer operating system of said host computer as a single 
virtual computer storage device, said multiple-path driver frinctioning without affecting 
said computer operating system operation md said multiple-path driver being provided 
witliout modifying said computer operating system source code; 

3 mertns for insei-ting a portion of said multiple- path driver between said middle- 
level device drivers nf said computer operatin o system of said computer and said host bus 
ada pter drivers of said com pnter o pCTating System of said host com TJtjteri 

n me?ms for inserting an additio nnl portion crl' said mult iple-path driver into said 
iip pe-n--leve[ device drivers of said computer operating s vstem of said computerjo 
intt^'ace with said middle^evel d eviec drivers of said computer operating system of said 
host computer: 

a controller means for directing said computer data storage devices to acquire or 
transmit data; 

a means tor connecting said host bus adapters to said computer data storage 
devices; and[T] 

a means for connecting said controller means to said computer data storage 
devices and allowing said computer data storage devices to aoquire or transmit data. 
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semi-colon. Applicants request that tlie Extiniiner enter the above described "matters of fonii" 
amendments to claim 1.4 by Examiner's amendment along with tlic suggested amendments to 
claims 1, 7 and 17, 

Therefore, claims 1, 7, 14 and 17 contain amendments to claims to enter via E^taminer's 
amendment. Dependent claims 3, 10 and 1 1 have been withdrawn as the limitations of the 
claims have been incoi-poratcd into the appropriate parent claims. Per the phone conversations 
with the Examiner on April 21, 2008, entry of the above amendments via Examiner's 
Amendment places the subject patent application in condition for allowance and snch action is 
earnestly solicited. 

Dated this 21st day of April, 2008. 

COCHRAN FREUND & YOUNG Ltc 



.... 

Christopher P. Whitham #53,769 

Attorney for Applicants 

2026 Caribou Drive, Suite 201 

Fort Collins, CO 80525 

(970) 492-1100 

Fax: (970)492-1101 
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